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Background. Localized granulocytic sarcoma of the uterine cervix in the absence of acute myelogenous leukemia (AML) at
presentation is very rare, its diagnosis is often delayed, and its prognosis almost always ominous evolving into refractory AML.
Case. We present the case of a 30-year-old woman with vaginal bleeding and a large cervical mass. Further evaluation conﬁrmed
the presence of a granulocytic sarcoma but failed to reveal systemic involvement. Results. AML type chemotherapy followed by
radiotherapy of the uterus led to a durable complete remission. She remains in complete remission six years after diagnosis.
Conclusion. Granulocytic sarcoma of the cervix is a rare entity for which early intensive AML type therapy is eﬀective.
1.Introduction
Granulocytic sarcoma (GS) is a rare solid tumor consisting
of immature myeloid cells ﬁrst described as a chloroma by
Burnsin1823becauseitsgreencolorduetomyeloperoxidase
staining [1, 2]. Its association with acute leukemia was
reported by Dock in 1893 [3]. GS is most commonly
diagnosed as part of the systemic manifestations of acute
myelogenous leukemia (AML), predominantly after the
diagnosis of AML, but it may also be the presenting
symptom. Less commonly, they signal an AML relapse
or blast transformation of chronic myelogenous leukemia
(CML).Inrarecases,theyappearasanisolatedmasswithout
prior evidence of leukemia, but in this situation, patients
usually develop AML within 8 days to 28 months [4–6].
The incidence of GS is estimated at 0.7 per million in
children and 2 per million in adults [7]. It only occurs
in 32.3% of patients with granulocytic leukemia, being
clinically evident in less than 1% [2].
It most commonly occurs in bones, the periosteum,
soft tissues, lymph nodes, and skin but can occur virtually
anywhere.The most commonly involved visceralorgan is the
kidney.
GS has a poor prognosis. The overall 2-year survival rate
for all patients is 6%. No patient surviving more than 5 years
has been reported in the literature [1].
Involvement of the female genital tract in women dying
of leukemia is frequent but clinically signiﬁcant involvement
is rare. The most commonly involved organ is the ovary
estimatedat36.4%followedbythecervixanduterus[8].The
presenting symptoms of GS of the cervix or uterus include
vaginal or postcoital bleeding followed by abdominal pain
and systemic manifestations including fever, night sweats,
and weight loss [2].
Only a few cases have been reported in which localized
GS of the cervix was the only manifestation. Pathak et al.
described in their review of 25 patients with GS of the
cervix only two cases of conﬁrmed isolated initial cervical
involvement. In both cases an AML was subsequently
diagnosed. One patient died of the disease, and the other
was in remission after acute leukemia chemotherapy in less
than 2 years of follow-up [9].
We present here a 30-year-old female with isolated
granulocytic sarcoma of the cervix without evolution into
AML and in complete remission after 6 years of follow-up.2 Journal of Oncology
2.CaseReport
A 30-year-old, (gravida 1, para 1) white female visited her
gynecologist with complaints of irregular vaginal bleeding.
Four months earlier, she had had an episode of abnormal
vaginal bleeding which lasted two weeks. There was no
history of abdominal pain or systemic symptoms. Her last
PAP smear, one year prior to diagnosis, was normal. A pelvic
examination revealed hypertrophy of the cervix, and cervical
biopsy showed an inﬁltration of small, immature myeloid
cell. Laboratory studies were unremarkable. A pelvic CT
scan and MRI revealed a mass at the level of the cervix
measuring 8 × 5 c m .T h em a s sw a sh o m o g e n e o u s ,w e l l
deﬁned, inﬁltrating, but spared the rectum and the bladder
wall. No lymph node enlargement was seen. Ovaries, liver,
spleen, pancreas, and kidneys were normal in appearance.
There was no ascites and no thoracic involvement. The
patient was subsequently referred to our department.
She was a social worker with a 2-year-old daughter who
had been delivered by cesarean section. The rest of the
patient’s medical history was unremarkable.
On examination, she was in perfect physical condition,
no history of weight loss, fever, or night sweats, and the
blood pressure was 110/70mmHg. Gynecologic examina-
tion revealed an enlarged cervix, which was ﬁrm, elastic
and bruised easily without parametrial or vaginal cul-de-sac
involvement. There were no palpable lymph nodes and no
hepatosplenomegaly. The rest of the physical examination
was normal. Laboratory studies revealed the following
values: hemoglobin 13.3g/dL, platelet 218 × 103/mL, and
white-cell count 7300 per cubic millimeter, with 62.5% neu-
trophils, 30.2% lymphocytes, and 5.3% monocytes. Blood
chemistry was unremarkable. Cytological examination of
cervical smears was composed of 50% of hematopoietic cells,
smalltomediumsizedblasts,withhighnuclears-cytoplasmic
ratio, ﬁne chromatin, and ﬁne granulations in the cytoplasm
of myeloid origin. The blasts were myeloperoxidase positive.
A biopsy was performed (two fragments of 1.3 × 0.5 × 0.2
and 1.1 × 0.7 × 0.2cm) which showed extensive inﬁltration
of the squamous epithelium wall by small-sized blast cells.
Multiple immunohistochemical analyses were obtained.
Myeloperoxidase, Common leucocytic antigen, and CD34
were strongly positive. (Figures 1 and 2)L y m p h o i dm a r k e r s ,
epithelial markers, and neuroendocrine markers were all
negative (CD20, CD3, CD23, CD5, CD10, CD68, CD45
RO, Kappa, Lambda, cytokeratin, EMA, synaptophysin, and
chromogranin). The Ki67 was expressed in 80% of the cells.
These ﬁndings were compatible with the diagnosis of a GS
of the myeloblastic type. Bone marrow biopsy (BMB) and
aspirate were normal as were cytogenetics.
As most patients with a localized GS evolve into an AML,
ourpatientreceivedAMLtypeinductionchemotherapywith
cytosine arabinoside (200mg/m2/day for seven days) and
idarubicin (8mg/m2/day for ﬁve days). A postchemother-
apy examination of the cervix was normal, and a biopsy
performed one month after chemotherapy conﬁrmed the
absenceofresidualblastcells.Thepatientdesiredsubsequent
pregnancies in the future and so the following treatment
strategy was adopted: one cure of consolidation chemother-
Figure 1: Hematoxylin and eosin stain of granulocytic sarcoma of
the uterine cervix.
Figure 2: Myeloperoxidase stain of granulocytic sarcoma of the
uterine cervix.
apy with high-dose cytosine arabinoside (3g/m2 × 2/day
for 4 days) and idarubicin (12mg/m2/day for 2 days)
followed by laparoscopic protective ovariopexy and external
beam radiotherapy of 30Gy limited to uterus. This was
followed by a second cycle of consolidation chemotherapy
with high dose cytosine arabinoside (3g/m2 × 2/day for 4
days).
At the last follow-up in December 2008, more than
six years after the diagnosis, she remains in complete
remission. Complete blood counts, abdominal and pelvic
ultrasonography, and physical examination werenormal.
3. Discussion
The mean age at presentation of cervical granulocytic
sarcoma is 47 years, range from 26 to 75 of age [1]. The two
patients with isolated GS of the uterine cervix at diagnosis
described by Pathak et al. were 32 and 34 years of age, similar
to our patient.
The presenting feature in our case was vaginal bleeding
as with the majority of patients: 81–83% of presentingJournal of Oncology 3
symptoms. Abdominal pain or discomfort present in 17–
29% of patients and systemic symptoms in 6–17% were
absent in our patient. Finally a combination of other
symptoms is responsible for 17% of initial complaints
[1, 2].
The diagnosis is not always easy when GS appears at
an extramedullary site in a nonleukemic patient. Most of
them are poorly diﬀerentiated, and only in 44% of cases
the correct diagnosis is made or suspected [9, 10]. The
most common misdiagnosis is the high grade non-Hodgkin
lymphoma. Both are composed of diﬀusely inﬁltrating,
discohesive cells that tend to spare normal structures, and
which may contain scattered lymphocytes. In GS, however,
the nuclei are typically slightly smaller with more ﬁnely
dispersed chromatin, and some cell may show recognizable
myeloid diﬀerentiation. The immunohistochemical stains
are usually diagnostic [8].
GS of the cervix has a poor prognosis. Treatment is
variablebutoftendelayed.Fewreportsofcompleteremission
havebeendescribedafteraggressivemultimodalitytreatment
of GS in other sites including disseminated GS without
evidence of AML [11].
Our patient was treated with AML type chemotherapy
regimen and localized uterine radiotherapy. A complete
response was seen soon after treatment, and she remains in
complete remission. It appears appropriate to treat GS with
AML type chemotherapy protocols even in the absence of
systemic manifestations, since acute myeloid leukemia will
almost always be present [10]. To our knowledge this is the
ﬁrst case of an isolated GS of the uterine cervix without
progression into AML.
In the hope of maintaining fertility, she was treated
with an LHRH analogue during chemotherapy. She had an
ovariopexy before radiotherapy and recovered her menstrual
cycles seven months after treatment. Unfortunately she was
unabletoconceiveandevenfailedseveralattemptsatinvitro
fertilization.
Our patient received a total radiation dose of 32.4Gy.
The irradiated uterus suﬀers somatic damage; it causes
endometrial and myometrial atrophy, scar ﬁbrosis, and
hypovascularization which interfere with implantation [12].
Independently of other factors, irradiation doses of greater
than 30Gy appear to be determinant for fertility. Never-
theless some cases of pregnancy following uterine irradi-
a t i o no fu pt o3 0 G yh a v eb e e nr e p o r t e di nt h el i t e r a t u r e
[13].
4. Conclusion
Granulocyticsarcomaofthecervixisarareentityandevenin
its localized form, early intensive AML type therapy appears
to be appropriate. Even though our patient has had a long
complete remission, the role of radiotherapy in addition to
chemotherapy remains unclear.
Conﬂict of Interest
The authors declare that there are no conﬂicts of interest.
References
[1] B. Pathak, I. Bruchim, M.-L. Brisson, W. Hammouda, C.
Bloom, and W. H. Gotlieb, “Granulocytic sarcoma presenting
as tumors of the cervix,” Gynecologic Oncology, vol. 98, no. 3,
pp. 493–497, 2005.
[ 2 ]J .W .L e e ,Y .T .K i m ,Y .H .M i n ,J .W .K i m ,a n dS .H .K i m ,
“Granulocytic sarcoma of the uterine cervix,” International
Journal of Gynecological Cancer, vol. 14, no. 3, pp. 553–557,
2004.
[3] G. Dock, “Chloroma and its relation to leukemia,” The
AmericanJournaloftheMedicalSciences,vol.106,p.152,1983.
[4] M.W.Pitz,O.Maslyak,C.Morales,andM.D.Seftel,“Myeloid
sarcoma of the uterus presenting as vaginal bleeding,” Internal
Medicine Journal, vol. 36, no. 10, pp. 669–671, 2006.
[5] H. Maeng, J. W. Cheong, S. T. Lee, W. I. Tang, and J. S.
Hahn, “Isolated extramedullary relapse of acute myelogenous
leukemia as a uterine granulocytic sarcoma in an allogenic
hematopoietic stem cell transplantation recipient,” Yonsei
Medical Journal, vol. 45, p. 330, 2004.
[6] J. E. Kurtz, E. Andres, F. Maloisel, L. Voillat, A. Brion, and F.
Oberling, “Intra-abdominal localization of acute leukaemia:
report of six cases,” Nouvelle Revue Francaise d’Hematologie,
vol. 37, no. 5, pp. 273–276, 1995.
[ 7 ]R .E .H u t c h i s o n ,A .S .K u r e c ,a n dF .R .D a v e y ,“ G r a n u l o c y t i c
sarcoma,” Clinics in Laboratory Medicine, vol. 10, no. 4, pp.
889–901, 1990.
[ 8 ]E .O l i v a ,J .A .F e r r y ,R .H .Y o u n g ,J .P r a t ,J .R .S r i g l e y ,a n dR .
E. Scully, “Granulocytic sarcoma of the female genital tract:
a clinicopathologic study of 11 cases,” American Journal of
Surgical Pathology, vol. 21, no. 10, pp. 1156–1165, 1997.
[9] S. Banik, A. Borg Grech, and B. P. Eyden, “Granulocytic sar-
coma of the cervix: an immunohistochemical, histochemical,
and ultrastructural study,” Journal of Clinical Pathology, vol.
42, no. 5, pp. 483–488, 1989.
[10] R. S. Neiman, M. Barcos, C. Berard, et al., “Granulocytic
sarcoma: a clinicopathologic study of 61 biopsied cases,”
Cancer, vol. 48, no. 6, pp. 1426–1437, 1981.
[ 1 1 ]T .M .B e c k ,J .C .D a y ,C .E .S m i t h ,a n dH .E .E d d y ,
“Granulocytic sarcoma treated as an acute leukemia: report of
a case,” Cancer, vol. 53, no. 8, pp. 1764–1766, 1984.
[12] H. Letur-K¨ onirsch, J.-L. Lefaix, and S. Delanian, “Uterus after
irradiation,”GynecologieObstetriqueFertilite,vol.33,no.9,pp.
605–609, 2005.
[13] W. H. B. Wallace, S. M. Shalet, J. H. Hendry, P. H. Morris-
Jones, and H. R. Gattamaneni, “Ovarian failure following
abdominal irradiationinchildhood: theradiosensitivityofthe
human oocyte,” British Journal of Radiology, vol. 62, no. 743,
pp. 995–998, 1989.